Determinants of blood acetaldehyde level during ethanol oxidation in chronic alcoholics.
We analyzed the blood alcohol and acetaldehyde concentrations in nine alcoholics and four healthy nonalcoholic controls during and after an intravenous infusion of a high and a low dose of alcohol. In the alcoholics, the mean rates of plasma ethanol disappearance were significantly higher than in nonalcoholic controls. In the control subjects, the blood acetaldehyde levels were, in general, below the detection limit (less than 0.5 microM), but in sharp contrast to this, an elevated blood acetaldehyde during ethanol infusion was found in 6/9 alcoholics. Peak blood acetaldehyde values were higher after the high than the low dose of alcohol. Fructose infusion significantly enhanced the rate of plasma ethanol disappearance both in controls and in alcoholics, and this was usually associated with a significant elevation of blood acetaldehyde level. The maximal specific activities (expressed as milliunits/mg og protein) of alcohol, lactate, and aldehyde dehydrogenases in liver were significantly lower in alcoholics than in controls. Even more importantly, the peak blood acetaldehyde correlated negatively with the activity of hepatic "low-Km" aldehyde dehydrogenase. Our results suggest that the main reason for blood acetaldehyde elevation seen in these chronic alcoholics is their impaired capacity to metabolize acetaldehyde. This may be further accentuated by the increased rate of ethanol oxidation.